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Title: Non-Volatile Semiconductor Memory 

This invention relates to a non-volatile semiconductor memory e.g. NAND type electrically 
erasable programmable read only memory having a data comparator which commands 
rewriting of data on a memory area specified by comparing data held by first and second 
data holders that uses first and second voltage levels, respectively. 

The memory has memory areas or a data memory area with one non-volatile memory 
cell transistor array (1 1 ) in which data is rewritten. A variable voltage source (20) 
generates some level of voltages applied to the gate of a memory cell transistor. A 
read-out unit reads the data from the memory cell transistor array of the data memory 
area, using specified first and second voltage levels. A first data holder supports the read 
data that uses the first voltage level. A second data holder supports the read data that 
uses the second voltage level. The held data of the data holders are then compared by a 
data comparator (1 7) which commands the rewriting of data of a memory area specified 
based on the comparison result. 

[0035] When a re-write flag F is set (Step 32), the refresh control circuit (1 9) reads the 
entire first page data from the memory cell array 1 1 by applying a normal gate biasing 
voltage of 0 volt and stores the data in the data I/O buffer (A). Then the control circuit 
erases all the first page data in the memory cell array and re-writes all the first page data 
stored in the buffer A into the memory cell array (11). This rewriting operation sets the 
threshold voltage of each of the first page area of the memory cell array to a reference 
level, thereby correcting reduced threshold voltages of memory cells (Step 34). 

The present invention advantageously (i) improves non-volatile semiconductor memory in 
which data can be electrically rewritten without being influenced by frequency of reading; 
(ii) improves reliability of data held by having refresh function of data memory, (iii) enables 
data holders to continue holding correct data, .(iv) prevents error by inversion of data in 
electrically erasable programmable read only memory, and (v) enables error correction 
per page in good order since redundant bit is eliminated. 
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